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POSITIONS AND AREAS OF SUN SPOTS 

A7ote.-The report for December 1936, not having been 
received in time, will be included in the January 1937 issue 
of tlie REVIEW.-Ef/. 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS, NOVEM- 
BER 1936 

[Dependent alone on observatlons at Zurich and its station at Arosa] 

[Data furnished through the courtesy of Prof. W. Brunner, Eidgen, Sternwarte, Zurich, 
Switzerland] 

November Relative I I I I Nowe&>er Relative 
1936 I nutuhers I numbers 

~ 

Mean, 25 daya=113.4. 
a= Passage of an areraqe-sized group through the central meridian. 
b=Paassge of a Iarae group or spot through the rentral meridian. 
c=New formation of a group developing in a middle-sized or larre center of activity: 

E,on theeasternpJrtofthesun’sdisk; W’.onthe westerupart; M.ln thecentralcirclezone. 
d=Entrance of a large or a\erage-slzed center of activity on the east limb. 

AEROLOGICAL OBSERVATIONS 
[Aerological Divi6ion.D. M. LITTLE in  charge] 

By L. P. HARRISON 

hiean free-air teniperatures itnd rela tive humidities for 
November, :ts determined frum nirplane weather obserm- 
tions, are given in table 1. The “departures from nornial” 
given in the table are based on “normnls” derived from the 
number of observalions indicated in the note at  the foot 
of the table, where the niimher of years over which the 
observations were tnlien are given by the figures in pnren- 
theses. In general, the numbers of observations availnble 
for computing “normals” for the higher levels are less than 
those available for the lowest levels (represented by the 
(latit given in the footnote). To compensate for tllis dis- 
crepancy, the “normnls” are obtained by applying the 
mean difl‘erences between tlie successive stmdard levels to 
the data for the lower levels, where the “normal” for the 
surface based on the inclicated number of observations 
serves as the reference bnsis. The “normals” in each case 
include the datu for the current month. It will be noted 
that many of the “nornials” are based on only 3 years of 
observations. “Depnrtures from normal” in such cases 
must be regarcled as having little weight in comparison 
with departures from “nornials” based on much more ex- 
tended periods of record (35 or more yenrs, say, which are 
not uncommon in climatology). 

The mean temperatures for the month at  the surface 
(see chart I) were generally below normal in the eastern 
half of the country, and 111 niost of Texas and southern 
New Mexico, as well as in a large part of the extreme north- 
west portion of the country with the exception of north- 
western Wasl~igton,  which liad above-noniitil temperit- 
tures. The largest negative departures from normal at  
the surface were to be found in the Great Lakes region nnd 
southward for several hundred miles, with an aver:ige of 
about -2’ C., and also in the northern hidf of the extreme 
northwest portion of the country (excepting northwest 
Washington) with tin average of nearly -3’ C. The re- 

mrtining portion of the country and southwestern Canadn 
lnrgely had above-normal temperittures at  the surface, 
with niasinium positive departures to be found in the 
southern California const region, and notably in south- 
western Canada where the average departure from normal 
appenred to be slightly over $4’ C’. 

The mean temperatures for the month in tlie free air 
(see table 1) appeared to show thnt, the significant negative 
departures from normal observed a t  the surfnce nenr and 
soniewhat to the south of the Great Lakes region were not 
merely superficial but were also predominantly in evid- 
ence a t  nll elevations up to a t  least 5 kni in the northenst 
sector of the country, with perhaps the exception of the 
levels from 3 to 5 hn near the coastal nrea ndjacent to  New 
York. (See hlitchel Field.) If we niny regard the depar- 
tures from normd given in table 1 as representntive, the 
data for Selfridge Field (Mount Clemens, near Detroit), 
hlich., Wright Field (Dayton), Ohio, and Omaha, Nebr., 
indicnte that departures from about -2’ to  -4’ C., pre- 
vailed in the area uncler consideration. 

The mean temperatures for the month in the free air 
also gave evidence that the extreme northwest part of the 
country a t  all levels up to 5 km, except the lowest stratum 
near the ground, was dominated by positive departures 
from “normal temperatures” ranging from 0’ to a maxi- 
nium of $4’ C. Tl i s  condition apparently was associated 
in some manner with the similar above-normal tempera- 
tires observed a t  the surface in southm-estern Canada and 
northwestern Washington. 

Mean free-air relative humidities for the month were 
sliglitly above normal in t’he extreme southwestern portion 
of the country a t  pract8icnlly all levels up to 5 h i ,  and 
also in the south-central portion a t  moderate and higher 
elevations (2.5 to 5 h). (Note departures: + 5  percent 
to S percent a t  San Diego from 1.5 to 5 lan; +7 to 11 per- 
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cent a t  Kelly Field (San Antonio) from 3 to 5 Iim). Else- 
where and a t  other levels the departures from norm:d 
relative humidities were largely of negative sign. The 
regions of most notable belour-normal h urnidities could be 
more or less closely identified, respectively, with t.lw 
Great Lakes-south central regime of below-normal t em-  
peratures referred to above, especially a t  moderate elevii- 
tious (note departures from -13 percent t o  -17 percent 
a t  Wright Field (Dayton), Ohio, from 2 to 4 l m ,  and tlic 
Oldahoma City departures), and perhaps, anoninlouslp, 
also with the extreme northwestern regime of c tbor~ - 
!normal teinperatures referred to in the preceding para- 
graph (note depnrtures: -12 percent to -17 percent a t  
Spokane from 1.5 to 5 km). The extreme northeast 
coastal area had Significant negative departures from 
normal as evidenced by the data for Boston (ranging 
from -7 percent to -12 percent from 1.5 to 5 lim) n n d  
for hlitcliel Field (ranging between -5 percent and -12 
percent from 1.5 to 5 hi). 

The free-air resultant winds based on pilot balloon 
observations made near 5 a. 111. (seventy-fifth meridian 
time) during the month of November are given in talde 2. 
Generally speaking, the resultant winds were largely nor- 
ninl in direction but slightly above-normal in velocity a t  
practically all levels up to about 2 kni above sea level in 
the region over the country east of a line extending from 
eastern hfississippi in the soutlieast to western Montana 
in the northwest. The Inrgest departures in resultant 
velocities from normal were to be found coiicen tra tecl in 
the northeast sector of the country, as exemplified by the 
data for New-arlr, N. J., with departures of +4.1 in. p. s. 
a t  3.5 kin, and Washington, D. C., with departures of 
+3.3 in. p. s. a t  1.5 and 2 kin. The most marked clepar- 
tures in direction of the resultant wind from normal in the 
region under consideration were to be found a t  Sniilt Ste. 
Marie, Mich., where orientations of nearly 40' clockwise 
(i. e., more from the north) occurred in the monthly 
resultant direction as compared with the normal. 

Excepting the south-central part of t,he country near the 
surface, and the California coastal stations a t  practically 
all levels up to a t  least 2 km, the resultant wind velocities 
in the region of the country to the west of the line extending 
from eastern Mississippi to western Montana were gener- 
ally below normal by slight amounts up to about 2 k m  
above sea level, and the resultant directions were largely 
near normal. Most of the significant exceptions may be 
noted from the following comparisons (station; elevation, 
November 1936; resultant direction and velocity in 
ni. p. s.; and in parentheses, normal resultant direction 
and velocity in in. p. s.): Houston, Tes., 500 In, 6 6 O ,  
2.7 (163O, 2.6); 1,000 m, 326O, 0.7 (209O, 2.2). Oldahoma 
City, Olrla., 500 m, 267O, 1.9 ( 2 0 5 O ,  2.7); 1,000 m, 311°, 
4.4 (252O, 5.4); 1,500 m, 310°, 5.1 (273O, 5.7). Albuquer- 
que, N. Mex., 2,000 m, 334O, 0.9 (296O, 1.7). San Diego, 
Calif., 1,500 111, 69O, 3.7 (359O, 1.5); 2,000 m, 6 4 O ,  4.2 (355', 
1.S). Oakland, Calif., 1,5OOm, 72", 2.7 (349O, 2.4); 2,000 
m, 114O, 1.4 (344O, 2.6). 

Above 2 lim to perhaps 4 or 5 km, the resultant winds 
in the northern third of the country during November 
were in general slightly above normal in velocity, and 
nearly normal or oriented slightly clockwise with respect 
to normal in direction. A t  these elevations in the south- 
ern two-thirds of the country, with the esception of the 
estreme southeast ancl the California coastal areas, the 
resultant velocities for the month were in general slightly 
below normal and the resultant directions were as just 
indicated for the northern third of the country. In the 
extreme southeast, Pensacola, Fla., hac1 normal directions 

but significant positive departures (about 4 m. p. s.) 
of velocity of the resultant winds at  3 and 4 kin. Key 
'Kest, Fla., had only slight departures of resultant velocity 
from the normal at  moderate elevations (2-3 lim), but 
had considerable departures from normal in direction 
( I O o  to 56' counterclockwise). The most radically 
marked departures froin nornial direction at  the eleva- 
tions from about 2 to 4 km prevailed at  Oakland, Calif., 
:is sliown by the following comparisons (see preceding 
pnragraph regarding arrangement): 3500 m, 164O, 4.8 
(34l0, 3.2); 3000 in, 18T0, 4.0 (343O, 3.5); 4000 m, 195O, 
2.4 (35lo, 1.9). Thus the normal northerly resultant 
winds a t  these elevations were replaced by southerly 
resultant winds. At 5 h n ,  the normal westerly resultant 
winds at  San Diego were replaced by an easterly resultant, 
while other stations in the western part of the country 
showed significant clocliwise departures of resultant 
tlirection from normal which ranged from about 45' to 
GOo in magnitude. Albuquerque, N Rles., shomed a 
remarkable negative departure in velocity a t  5 kin, as 
inc1ic:tted by the following comparison (see above): 
3 3 5 O ,  1.3 (38i0, 7.4). 

The observational data discussed above have added 
significance when regarded in terms of the sequence of 
meteorological e vents which occurred during the month of 
November. During the month in question, the weather of 
the country was largely dominated by the passage of one 
tinticyclone after mother, either of P, or P,  origin or 
both. Rlsny of the high-pressure systenis inoved south- 
wzrd from Canada into the Northwestern States and then 
curved to acquire an eastward niotion across the country. 
(The above-normal resultant velocities in the northern 
part of the country noted above may be recalled.) hlnny 
of the Pacific HIGHS which reached the north-central part 
of the country seemed to be reinforced by cold P, air 
riioving. from the Mackenzie River-Hudson Bay area. 
.4ccordingly, a Erequent type of atniospheric cross section 
in the northeastern part of the country was P, or Npc air 
masses overlain by P, or Ne, air masses. These air 
masses of cold and relatively dry characteristics gave rise 
to the subnormal temperatures already referred to above. 
'The polar air masses, especially P, ancl N,,, had associated 
with them unusually dry conditions a t  moderate eleva- 
tions (ca. 2-3 km), leading to the conclusion that consider- 
able subsidence had occurred therein to produce the 
dryness. The subsidence in uestion may help to explain 
the apparently above-norma 7 temperatures observed a t  
inoderate and higher elevntions over the extreme north- 
west part of the country. The relatively moist T, air 
inasses occurred generally only in the southeastern part of 
the country, owing to the southward clisplacement of the 
polar air masses. Thus, with the ordinary supply of 
moisture lacking, a deficiency of precipitation was observed 
over most of the country. Nearly normal or slightly 
above-normal precipitation occurred in several small 
regions, notably the area imniecliately near and to the 
south of the Great Lakes, South Dakota, and some south 
Atlantic States as well as other isolated places (see inset 
chart V). Precipitation was very deficient dong the 
Pacific Coast, the weather of which was dominated by the 
successive HIGHS that reached the western Plateau region 
Iron1 Canada and also by the Pacific HIGHS which moved 
eastward across the coast. The air trnjectories Nere 
accordincly such that the dry P,, N,, (ancl also mixtures 
of Npc) air masses reached the Pacific Coast region, 
instead of the more moist air masses from the middle 
Pacific Ocean a t  moderate and low elevations which usually 
are prevalent. 
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TABLE 1.-Mean free-air temperatures and relative humidities obtained by airplanes d.rcring November 19% 
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11. 2 
20.3 

3.7 
6.7 
7.4 

15.4 
7.4 
1.8 

13.0 

17.6 
-4.9 

2.5 
9.0 

0.3 

6.1 

-0.6 

..-__ 

-.___ 

-____ 

+o. 3 

+3. 1 
-0.2 
-1.0 

f l .  0 
-2.0 

+l. 3 

-1. 4 

-0.2 

-3.5 
+4.1 
-1. 5 

-2.2 

_ _ _ _ _  

-_.__ 

_._.. 

____. 

_ _ _ _ _  
_ _ _ _ _  

-1.9 I 8.3 I -1.7 
_____. 13.2 ._.___. 

-2.7 
-1.0 
-1.2 

-3.3 

-3. 5 
+4.2 
-1. 2 

-2.7 

-3.4 
+4. 2 
-1. 2 

-2.0 

-4.1 -2.7 -3.8 -3.9 -3.7 
3.3 +2. 5 3.3 4-3.6 +i," I 0.5 I -2.1 I --0.3 I -i.4 

-4.6 1-2.2 I -3.9 1-2.9 1-3.4 

RELATIVE HUMIDITY (PERCENT)  

64 
52 
53 

61 
65 
59 
68 
49 
72 

84 
52 
55 
31 
45 
62 

55 
80 
41 
70 
4u 
i 4  

63 
64 
60 
51 
- 

51 
48 
47 
57 

49 
50 
55 
63 
39 
62 

56 
41 
47 
2.9 
43 
48 

44 
50 
38 
64 
43 
65 

55 
48 
49 
38 

___.. 

_ _ _ _ _  

- 

-1 
-10 

-6 

-2  

-8 
-7 
-3 

-10 
-4 

-4 

+5 

-6 

-4 
-12 
+1 
-8 

t; 

- 
1 Navy. 1 Army. I Weather Bureau. 

Observations taken about 4 a. m., 75th meridian t h e .  except along the Pacfec coast and Hawaii where they  am taken at dawn. 
Nom.-The departures are based on normals covering the following total number of observattons made during the same month in previous years, including the current month 

(yean of record are given in arentheses followin the number of observations): Billings, 87 (3); Boston, 102 (5); Cheyenne, S9 (3); Fargo. 86 (3); Kelly Field, 76 (3); Lakehurst, 78 
(3 Maxwell Field 78 (3)' &Kitehe1 Field 70 ( 3 ) * b I X h b O r O ,  87 (3); Norfolk, 135 (8); Oklahoma Clty, 88 (3); Omaha, 174 (6); Pepsacola, 174 (p); San Dlego, 187 (8); 6cott Field. 69 
(31; W r i d g e  Field:77 (3);'Spokane. 85 (3j; Wasdington, Xr.4 (12); Wright Field, 68 (3). (Departures from normal for 808ttle are omitted from this summary because of the paucity of 
observ8tionS.) 
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TABLE 2.-Free-air resultant wiiids (meters per seco7id.1 bmed on pilot-balloon observations made near 6 a. m. (E.  8. T.) during 
Noveniber 1936 

[Wind from N=360", E=90'. etc.] 

Alhu- qucrque, dtlanta. Billings, Boston, Cheyenne, Chirago, Cincin- Detroit, Fargo. Houston, Key West, hfedford, Murfrees- 1 N. m) 11 (3OY OR. m) 1, (1.069 Mont. m) 11 (IS Mass. m) 11 (1,S;a Wyo. m) 11 (192m) Ill. 11 nati, (153 Ohio m) I/ (204 Mich. m) I/ N .  (274 Dak. m) /1 (E, I( (11 FIa. m) I( (410m) Oreg. iiboro,T'enn. (160m) 

Altitude (N) 
m. s. 1. 

--- 

Surface ._________ 12 1.3 333 
500 ..__._-._..-.-_ - _ _ _ _  __.__ 322 
1,000 _______._..._ _ _ _ _ _  _ _ _ _ _  306 
1,500 _______-___._ -__.. ..__. 290 
2,000 ___________.. 334 0.9 292 ., 500 _________._.. 292 1.7 3 6  

4,000 _________.__. 269 4.2 273 
5,000 ____.________ 335 1.3 

-, 3 , 0 0  _-_________-. 264 2.4 280 

Altitude (m) ~ - 
m. s. 1. 

2 2  E a .- 

- ~ _ .  

.- B 2 ,e .B b o b s  
2 2 3  e 
S a f a  -__--  

?.? ?61 1.0 ?66 
ti.? ?63 4.0 376 
S. i 26i S.4 286 

11. 1 2i5 11.6 282 
13.5 ?SO 10.9 %7 
13.4 22Y 11.7 295 
11.0 293 11.0 294 
. -. . . - - - - - - . - - - - - - - - - 
. -. . . . -. - - - - -. - - . -. - - 

-~ 

4 .B ,A 
'2 - z f a $  

'8 
2 0  

--_ 
0.4 213 1.0 

2 0  259 6.4 
2.5 si7 6.9 
1.3 290 a.2 
0.7 3 2  10.1 
1.3 3 6  7.8 
3.4 .-____ __.__ 
3.2 ._____ _ _ _ _ _  

0.2 248 3.4 

--- 

Surface _________. 387 2.4 92 
500 ____.._______._ 2S2 7.3 4s 
1.000 .._______._.. 3 5  10.0 50 
1,500 ._.__________ 276 11.0 72 
2,000 _________.___ 275 12.1 114 
2,500 _ _ _ _ _ _ _ _ _ _ _ _ _  252 15.4 164 

I I , ,  

1 N a r y  stations. 

_ _  
.I 3 .B 
$ 8  

* Z P  
_ _  
1.1 ai8 
2.4 267 

2.7 310 
1.4 295 
4.5 300 
4 .0  303 
2. 4 2 6  

2.8 311 

. - -. . -. - 

- __  

,R .! 
$ E  
3 -  v u  3 2  
-- 

2 3  161 
5.5 ___-_. 

10.2 189 
LO. 1 215 
9.4 294 
7.9 322 
4.4 307 
.____ 1 

8.9 ____.. 

-- 
.- 3 .B 
8 .B 

0 

+ Q  -- 
0 

1 .5  67 
.___ 51 
- - - -  53 
0. 9 69 
1.0 64 
1.5 57 
3.8 42 
4.5 32 
7 . 7  93 

.- 3.322 
$ Z ? n  
: : 9 8 9  

.3 - 
---- 

0.6 396 0.8 126 
1.7 2i8 2 .0  274 
2.0 316 5.4 239 
3.7 312 7.7 218 
4 .2  331 7.9 3 8  
4.5 314 10.4 257 
4.7 332 12.1 2'14 
2.5 _ _ _ _ _ _  _ _ _ _ _  __.___ 
1.5 _ _ _ _ _ _  ____. ._____ 

0 

1 .4  285 1.1 _ _ _ _  263 7.2 
1.6 a82 9.9 
2.4 282 11.0 
3.9 286 13.3 
6.1 201 14.5 
7.7 - - _ _ _ _  __.__ 
8.4 _ _  _ _ _ _  _ _ _ _ _  
- - - -  - - -_-_ __._- 

RIVERS AND FLOODS 
[River and Flood Division, W. I. Moxolr, temporarily in charge] 

By BENNETT SWENSON 

During the month, which was otherwise quite dry, 
a period of excessive rainfall occurred from the 1st 
to the 4th in the lower hlissouri Basin, the middle 
Mississippi Basin, the Ohio Basin, and the Lake region. 
The heaviest rein fell in Indiana nnd in parts of Illinois 
and Ohio. 

As a result of this rainfall, stages that were quite low 
at the beginning of the month rose considerably to stages 
slightly above flood stage, principally in the Wabash 
River Basin and in tributaries of the middle and lower 
Mississippi River. 

The official in charge of the Weather Bureau office a t  
Indianapolis, Ind., reports as follows on the floods in the 
Wabash River Basin: 

All river stages were very low at the beginning of the month, but 
a period of excessive rainfall, beginning at most places during the 
day of November 1 and continuing until the morning of the 3rd 
caused rapid rises in parts of the upper stretches, and rather slower 
rises in the lower channels. By far the greater proportion of the 
excessive rainfall occurred for the most part during the 24-hour 
period ending at 7 a. m. C. S. T. on November 3. Reports on the 
morning of November 3 showed excessive rainfall averaging from 
3 t o  4 inches over the various subdivisions of the basin. 

In  the recollection of the writer, this flood period was the only 
one of substantial changes from low to flood or comparatively high 
stages since his taking charge of the Indianapolis River district in 
1914, that  occurred throughout the basin, and ran its full course, 
on a single period of excessive rainfall. 

The following account of an unusual rise in the lower 
Missouri River at Hermann, Mo., where the river rose 

from 2.1 feet a t  7 a. m. of the 2d to 14.1 feet at 7 a. m. 
of the 3d, was received from the Weather Bureau office, 
St. Louis, Mo.: 

The remarkable rise of 12 feet in 24 hours at Hermann, Mo., 
November 2-3, equals the previous record for greatest 24-hour rise. 
It occurred only once before, viz, February 19-20, 1882. 

The 24-hour rise of 8.1 feet at St. Louis, Mo., Noveinher 3-4, 
was also quite unusual; but i t  has been exceeded several times. 
The greatest 24-hour rise recorded at St. Louis was 13.2 feet on 
January 3-4, 1897. 

Doubtless, greater 24-hOUr changes would be shown if the 24-hour 
periods could be taken from any time of day and not confined to 
the period 7 a. m. to 7 a. m. 

Moderate rises occurred in the lower Ohio and middle 
Mississippi Rivers as a result of the excessive rainfall. 
The mean stage at Cairo, Ill., on the Ohio River, was 
17.4 feet as compared to a 60-year normal of 13.4 feet for 
the month. 

The Santee River in South Carolina was near, at, or 
slightly above flood stage most of the month. There were 
heavy rains in South Carolina on the 13th) but most of 
the excess water was a result of floods during October. As 
there is a graduaI run-off in the low, swamp area of that 
section. 

The amount of loss or damage from the floods of the 
month was small because the farm crops had been, in the 
main, harvested. 

Stages in the Columbia River Basin were exceptional1 
low during the month due to the dry summer and fa1 9 


